Introduction
The endosperm of sweet corn, in contrast to that of most varieties of maize, contains a relatively high percentage of soluble polysaccharides, but very little is known concerning their physical and chemical properties. On the basis of the iodine color alone, CULPEPPER and MAGOON (8) concluded that these water soluble polysaccharides are composed of both dextrins and soluble starch.
This investigation deals with the isolation and purification of the water soluble polysaccharides from green and mature Hopeland sweet corn kernels, and with their physical and chemical properties. These properties were compared with those of alpha and beta amylose from mature Hopeland sweet corn starch. The chief purpose of this comparison was to determine whether the soluble polysaccharides are true dextrins produced by starch hydrolysis or whether they are synthesized amyloses that have not been organized into starch arains.
Investigation EXTRACTION AND PURIFICATION OF SOLUBLE POLYSACCHARIDES
The green sweet corn was prepared for extraction of the soluble polysaccharides by splitting the kernels and scraping out the contents. The air dry mature corn was first soaked in 20 per cent. alcohol and the softened kernels were then ground through a Nixtamal mill. Enzymatic action was checked during the extraction by 1 x 10-4 N iodine (18) .
These polysaccharides are soluble in water and in alcohol up to 30 per cent. by volume and are precipitated by alcohol above this concentration. Therefore 20 per cent. alcohol was used as the solvent during extraction and purification. Samples of the corn pulp were extracted twice with cold 20 per cent. alcohol. The first extraction was made soon after adding the alcohol while the second was made after shaking for one hour. The extracts were separated from the pulp by means of several thicknesses of cheesecloth. These extracts contained the soluble polysaccharides, starch, and various other substances. The An 8 per cent. suspension of ground starch in water was subjected to electrodialysis. The alpha amylose migrated to the anode and the clear supernatant beta amylose was siphoned off and precipitated in 75 per cent. alcohol, washed in absolute alcohol, and dried in a vacuum at room temperature. The alpha amylose was repeatedly resuspended in water and electrodialized until free of beta amylose. This required 59 washings. The alpha amylose was then frozen and the frozen mass allowed to thaw as it was filtered in a Buchner funnel. Drying was completed in a vacuum desiccator over sulphuric acid at room temperature.
PHYSICAL AND CHEMICAL METHODS COLOR WITH IODINE.-The iodine coloration of a solution was determined by adding 10 drops of N,/100 iodine potassium iodide to 10 ml. of a 1 per cent. solution.
VISCOSITY.-The relative viscosity was determined with an Ostwald viscosimeter. The measurements were made on 5 ml. of a 1 per cent. solution at 250 C. + 0.03. All of the determinations were made immediately after preparing the solutions. Each value for relative viscosity is the average of at least two samples and each sample was run through the viscosimeter ten times.
OPTICAL ROTATION.-A Schmidt and Haensch half-shadow saccharimeter was used to determine the optical rotation. The readings were obtained in Ventzke degrees which were converted to angular rotation by the factor 0.34657. It was necessary to use dilute solutions of the beta soluble polysaccharide preparations because of their opalescence. In determining the optical rotation of samples which had been hydrolyzed, the original weight of the sample was used to calculate the specific rotation. ThM specific rotations reported for the unhydrolyzed samples are the average of two samples, and five to six readings were made on each sample. The specific rotations for the hydrolyzed materials are from one sample, on which five to six readings were made.
ELECTRICAL CONDUCTIVITY.-The apparatus employed for these determinations.consisted of the usual equipment for such measurements and was set up as shown by GETMAN (9) . A Leeds and Northrup student's potentiometer was used as a wheatstone bridge. The determinations were made on 1 per cent. solutions at 250 C. + 0.03. Each conductivity reported is the average of two samples. The conductivity of each sample was determined nine or more times with the fixed resistance at three different points.
FLOCCULATION BY SALTS.-The samples of 10 ml. of 2 per cent. solutions were treated with half saturated ammonium sulphate, basic lead acetate, and 0.1 N iodine potassium iodide.
AsH.-The materials were ashed in platinum crucibles at dull redness in a muffle furnace. The ashings were continued until the crucibles were constant in weight after 30-minute heating intervals.
PHOSPHORUS.-All of the ashings for the phosphorus determinations were made by the wet ashing method following the procedure recommended by ZINZADZE (25) . The ashings were performed on an electric sand bath at 1650-1700 C., since ROE, IRISH, and BOYD (20) have shown that phosphoric acid is volatized above 2000 C. The colorimetric method employed for the beta fractions is that of BELL and Doisy (5) as modified by BRIGGS (6) and improved by ROE, IRISH, and BOYD (20) . The procedure for this determination has been reported by COCKEFAIR (7) . The standards were prepared from potassium dihydrogen phosphate simultaneously with the unknown solutions. Since ROE, IRISH, and BoxrD (20) have shown that the acidity has a marked influence on the color produced, it was necessary to add 1 ml.
of concentrated sulphuric acid to the standards in order to make the acidity the same as that of the unknown solutions. The pressure. Any residue remaining after correcting for the blank deterlnination was considered unbound or extraneous fatty material.
The extracted samples were hydrolyzed according to the method of TAYLOR and NELSON (24) and filtered through fat-free filter paper. The residues were washed free of acid, and after drying the filters and the residues at 500 C., they were extracted with anhydrous ethyl ether. The weight of the ether extract was determined in the manner previously described.
REDUCTION beta fraction of the soluble polysaccharides from corn in three stages of ripeninig were compared with one another and with beta amylose from mature sweet corn starch. The solutions of beta fractions of soluble polysaccharides were very opalescent and the iodine color was purplish violet, while the beta amylose solutions were water-clear and gave a pure blue iodine color. There was no ash or bound fatty material in any of the beta fractions or in beta amylose. The materials compared did not reduce Fehlilgl's solution and they were not flocculated by halfsaturated ammonium sulphate, basic lead acetate, or iodine potassium iodide. On the addition of a small amount of an electrolyte to the solutions, the beta amylose was flocculated by iodine potassium iodide as reported by The properties of the alpha fraction and alpha amylose which have been compared are shown in tables V and VI. The iodine color of alpha amylose was violet while the iodine color of the alpha fraction was blue. As the corn matures the alpha fraction of the soluble polysaccharides loses in ash, phosphorus, and nitrogen; therefore the compound from mature corn had a higher percentage of conversion to glucose on hydrolysis. The optical rotation of the hydrolyzed samples varied with the stage of ripening of the The water soluble polysaccharides from the Evergreen sweet corn were prepared in the same manner as described for the Hopeland sweet corn. The properties of the beta fractions of the soluble polysaccharides were very similar to those of the Hopeland fractions, with the exception that the Evergreen fractions had a higher conductivity.
The properties of the alpha fraction of the soluble polysaccharides from the Evergreen corn were similar to those of the Hopeland alpha fraction in the milk stage, with the exception that the Evergreen material had more ash and more fatty material freed by hydrolysis.
Discussion
The data on the beta fraction of the soluble polysaccharides indicate that it is possible to obtain from sweet corn a preparation which will have fairly consistent properties from year to year. The change in properties of this fraction as the corn matures may be due to an increase in the chain length of the compound. Therefore an attempt was made to determine the molecular weights of the different preparations by the cryoseopic method, but it was not possible by this method to obtain consistent results. In comparing the properties of the beta fraction of the soluble polysaccharides with those of beta amylose, it was evident that the physical properties of these two compounds are different. The former was readily soluble in cold water and gave an opalescent solution while the latter was difficultly soluble in cold water and gave a water-clear solution. The beta amylose had a greater viscosity, conductivity, and optical rotation than the beta fraction of the soluble polysaccharides. The chemical data indicate that these two compounds differ only in their physical properties. The specific rotation of the beta amylose was higher than that reported by other investigators (4, 24) working with beta amylose prepared from other kinds of starch.
The solubility of the alpha fraction of the soluble polysaccharides and alpha amylose was similar. Both compounds were readily soluble before electrodialysis; however, after repeated electrodialysis it was exceedingly difficult to get either compound into a stable suspension. Owing to this fact such physical measurements as viscosity, conductivity, and optical rotation would be of doubtful value.
